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AMENDMENTS TO THE CLAIMS 
A detailed listing of all claims that are, or were, in the present appl .ation, 
irrespective of whether the claim(s) remains under examination in the application are pr :.;ented 
below. The claims are presented in ascending order and each includes one status idr itifier. 
Those claims not cancelled or withdrawn but amended by the current amendment utv ze the 
following notations for amendment: 1. deleted matter is shown by strikethrough for six (»• more 
characters and double brackets for five or less characters; and 2. added matter is sbrvn by 
underlining. 

1. (Currently Amended) A combustion chamber assembly for use in a piston of n diesel 
engine, comprising: 

an inflexible combustion chamber being defined intersecting a crown ol 
the piston, the crown being orthogonally disposed relative to a side wall of the 
piston, the combustion chamber being defined by a concave surface and three 
convex surfaces, adjacent surfaces having direct smooth junctures and being 
formed free of flat surfaces. 

2. (Original) The combustion chamber assembly of claim 1, a combustion chambei 
center portion being defined at least in part by the convex sphere to define a post 
the sphere having a radius and an origin, the origin of the radius lying on i 
combustion chamber central axis; 

a combustion chamber second curved surface forming substantially a bow 
bottom margin and being a concave annular surface and having an origin and < 
radius and being joined to the post, the second curved surface providing a mino: 
part of the combustion chamber reentrancy; 
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a combustion chamber third curved surface being a convex annular surface 
and forming a portion of a combustion chamber side margin and providing a 
major part of t he combustion chamber reentrancy, the third curved surface having 
an origin and a radius and being joined to the second curved surface; and 

a combustion chamber fourth curved surface defining convex annular 
bowl lip surface intersecting the crown of the piston and being joined to the third 
curved surface. 

3. (Original) The combustion chamber assembly of claim 2 wherein the origin of the post is 
disposed on the center axis of the combustion chamber, the center axis of the comhustion 
chamber being coaxial with the center axis of the piston. 

4. (Original) The combustion chamber assembly of claim 1 wherein a juncture h tween 
adjacent curved surfaces requires no additional surfaces to effect a smooth triisition 
therebetween. 

5. (Original) The combustion chamber assembly of claim 1 wherein the corr «ustion 
chamber is symmetrical about a combustion chamber center axis. 

6. (Original) The combustion chamber assembly of claim 2 wherein the ratio of a r -iius of 
a center portion convex spherical surface, RSI, of the combustion chamber to a maxima l bowl 
diameter, D2, is greater than 0.1 1 and less than 0.48. 
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7. (Original) The combustion chamber assembly of claim 6 wherein the ratio of the 'adius 
of the center portion convex spherical surface, RSI, of the combustion chamber to the maximum 
bowl diameter, D2, is substantially 0.314. 

8. (Original) The combustion chamber assembly of claim 2 wherein the rati, of a 
combustion chamber howl diameter D2 to a piston diameter Dl is greater than 0.46 and 1< : s than 
0.86. 

9. (Original) The combustion chamber assembly of claim 8 wherein the ratio Df the 
combustion chamber bowl diameter D2 to the piston diameter Dl is preferably substantially 
0.598. 

10. (Original) The combustion chamber assembly of claim 2 wherein the ratio of a c imeter 
of the bowl lipD3 to a maximum bowl diameter D2 is greater than 0.44 and less than 0.9!^. 

11. (Original) The combustion chamber assembly of claim 10 wherein the ratic of the 
diameter of the bowl lip D3 to the piston diameter D2 is substantially 0.88. 

12. (Original) The combustion chamber assembly of claim 2 wherein the ratio of a jncave 
annular surface Rl to a maximum diameter of the bowl D2 is between 0.06 and 0.36. 

13. (Original) The combustion chamber assembly of claim 12 wherein the ratin of the 
annular surface Rl to the maximum diameter of the bowl D2 is substantially 0.12. 
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14. (Original) The combustion chamber assembly of claim 2 wherein the ratio of a onvex 
annular surface R2 to a maximum diameter of the bowl D2 is between 0.06 and 0.41 . 

15. (Original) The combustion chamber assembly of claim 14 wherein the ratio )f the 
annular surface R2 to the maximum diameter of the bowl D2 is substantially 0.141. 

16. (Original) The combustion chamber assembly of claim 2 wherein the rati* of a 
maximum bowl depth HI to a maximum bowl diameter D2 is between 0.24 and 0.54. 

17. (Original) Tlie combustion chamber assembly of claim 16 wherein the ratio of the 
maximum bowl depth HI to the maximum bowl diameter D2 is preferably substantially 0 : 08. 

18. (Original) The combustion chamber assembly of claim 2 wherein a ratio of a h. ght of 
the bowl post H2 to a maximum bowl diameter D2 is between 0.13 and 0,43. 

19. (Original) The combustion chamber assembly of claim 18 wherein the ratio oft 3 bowl 
post height H2 to the maximum bowl diameter D2 is preferably substantially 0.226. 

20. (Original) The combustion chamber assembly of claim 1 t he combustion chamber having 
a central axis, tbe combustion chamber central axis being coincident with a piston central .xis. 

21. (Cancelled) 
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22. (Currently Amended) A piston of a diesel engine having a combustion c: umber 
assembly, comprising: 

an infle xible combustion chamber being defined intersecting a crown of 
the piston, the crown being orthogonally disposed relative to a side wall of the 
piston, the combustion chamber being defined by a concave surface in 
cooperation with three convex surfaces, adjacent surfaces having direct smooth 
junctures. 

23. (Original) The piston of claim 22, a combustion chamber center portion, the 
center portion being defined at least in part by the convex sphere to define a post, 
the sphere having a radius and an origin, the origin of the radius lying on a 
combustion chamber central axis; 

a combustion chamber second curved surface forming in part a bowl 
bottom margin and being a concave annular surface having an origin and a radius 
and being joined to the post; 

a combustion chamber third curved surface being a convex annular surface 
and forming a portion of a combustion chamber side margin and providing £ 
major part of the combustion chamber reentrancy, the third curved surface havinf 
an origin and a radius and being joined to the second curved surface; and 

a combustion chamber fourth curved surface further being a conve> 
annular bowl lip surface intersecting the crown of the piston and joined to the 
third curved surface. 
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24. (Original) The piston of claim 23 wherein the origin of the post is disposed ■ m the 
combustion chamber center axis, the center axis of the combustion chamber being coaxi: I with 
the center axis of the piston. 

25 . (Original) The piston of claim 22 wherein the juncture between adj acent curved s i i rfaces 
requires no additional surfaces to effect a smooth transition therebetween. 

26. (Original) The piston of claim 22 wherein the combustion chamber is symmetric*, about 
a combustion chamber center axis. 

27. (Original) The piston of claim 23 wherein the ratio of a radius of the center |/ortion 
convex spherical surface, RSI, of the combustion chamber to a maximum bowl diametei. D2, is 
greater than 0.11 and less than 0.48. 

28. (Original) The piston of claim 27 wherein the ratio of the radius of the center iortion 
convex spherical surface, RSl f of the combustion chamber to the maximum bowl diamei-sr, D2, 
is substantially 0.314. 

29. (Original) The piston of claim 23 wherein a ratio of the combustion chamb; : bowl 
diameter D2 to a piston diameter Dl is greater than 0.46 and less than 0.86. 



PAGE 8122 ' RCVD AT 12/29/2004 12:36:22 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-1/0 * DNlS:8729306* CSID:6123499266* DURATION (mm-ss):06-16 



. 12/29/2004 11:3$ FAX. 6123499266 PATTERSON THUENTE SKAAR ©009/022 

Application No: 10/1. '3,977 

30. (Original) The piston of claim 29 wherein the ratio of the combustion chambei bowl 
diameter D2 to the piston diameter Dl is preferably substantially 0.598. 

31. (Original) The piston of claim 23 wherein a ratio of the diameter of the bowl lip : 3 to a 
maximum bowl diameter D2 is greater than 0-44 and less than 0.999. 

32. (Original) The piston of claim 31 wherein the ratio of the diameter of the bowl li;: D3 to 
the piston diameter D2 is substantially 0.88. 

33. (Original) The piston of claim 23 wherein the ratio of a annular surface F. to a 
maximum diameter of the bowl D2 is between 0.06 and 0.36. 

34. (Original) The piston of claim 33 wherein the ratio of trie annular surface R] to the 
maximum diameter of the bowl D2 is substantially 0.12. 

35. (Original) The piston of claim 23 wherein a ratio of an annular surface R2 to a m i: ;imum 
diameter of the bowl D2 is between 0.06 and 0,41 . 

36. (Original) The piston of claim 35 wherein the ratio of the annular surface R! to the 
maximum diameter of the bowl D2 is substantially 0.141 . 

37. (Original) The piston of claim 23 wherein a ratio of a maximum bowl depth 1(1 to a 
maximum bowl diameter D2 is between 0.24 and 0.54. 

i 
i 
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38. (Original) The piston of claim 37 wherein the ratio of the maximum bowl deptl: HI to 
the maximum bowl diameter D2 is preferably substantially 0.308. 

39. (Original) The piston of claim 23 wherein a ratio of the height of the bowl post : ;2 to a 
maximum bowl diameter D2 is between 0.13 and 0.43. 

40. (Original) The piston of claim 39 wherein the ratio of the bowl post height IE to the 
maximum bowl diameter D2 is preferably substantially 0.226. 

41. (Original) The piston of claim 23 the combustion chamber having a central a- is, the 
combustion chamber central axis being coincident with a piston central axis. 

42. (Cancelled) 

43. (Currently Amended) A method of forming a combustion chamber for use in a pi . iton of 
a diesel engine, comprising: 

defining a n inflexible combustion chamber bowl intersecting a crown of 
the piston, the crown being orthogonally disposed relative to a side wall of the 
piston, defining a piston central axis, forming the combustion chamber by z 
concave surface in cooperation with three convex surfaces and joining adjacero 
curved surfaces directly to smoothly form surface junctures, and forming the 
combustion chamber bowl free of flat surfaces. 
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44. (Original) The method of claim 43 including: 

defining a combustion chamber elevated center post at least in part by a 
portion of a convex sphere, the sphere having a radius and an origin, 

defining a combustion chamber bottom margin in part and lower sidewall 
by a first annular surface, the first annular surface having a radius and smoothly 
joining the annular surface to the post; 

defining a combustion chamber upper sidewall and major reentrancy by a 
second annular surface, the second annular surface having a radius and an origin 
and smoothly joining the first annular surface; and 

defining a bowl lip by a third annular surface, the third annular surface 
providing a smooth transition to the crown of the piston and being smoothly 
joined to the second annular surface. 

45. (Original) The method of claim 43 including defining smooth surface junctures 
between adjacent curved surfaces, without introducing any additional bowl surfaces. 

46. (Original) The method of claim 43 including disposing the origin of the center «ost on 
the piston central axis. 

47. (Cancelled) 
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48. (Original) The method of claim 43 including disposing a combustion chamber .antral 
axis coincident with the piston central axis. 

49. (Original) The combustion chamber assembly of claim 2 wherein the ratio of the « 1 1 mular 
surface radius R3 to the maximum diameter of the bowl D2 is between 0.01 and 0.12. 

50. (Original) The combustion chamber assembly of claim 49 wherein the ratio rf the 
annular surface radius R3 to the maximum diameter of the bowl D2 is preferably 0.026. 

51. (Original) The combustion chamber assembly of 23 wherein the ratio of the mular 
surface radius R3 to the maximum diameter of the bowl D2 is between 0.01 and 0.12. 

52. (Original) The combustion chamber assembly of claim 51 wherein the ratio of the 
annular surface radius R3 to the maximum diameter of the bowl D2 is preferably 0.026. 
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